The specific purpose of this survey was to determine with EM methods, whether or not northwest-trending valleys in the Yucca Mountain area were fault controlled. Fault and fracture zones in the tuff units were expected to have a somewhat higher conductivity than the unfractured tuff. This is due to the greater porosity, clay and moisture content expected in the fault zones than in unfaulted rock. Depending upon a number of factors, such as the conductivity contrast between fault zones and unfaulted rock, and the depth and conductivity of the overburden, it may be possible to recognize fault zones from surface EM measurements.
Several EM methods were tested to determine which one gave the best results in this environment. The methods tried included* slingram, Turam and VLF (very low frequency).
Slingram data proved to be most diagnostic in delineating a mapped fault on the east edge of Yucca Mountain, and hence was used in the survey traverses crossing the northwest valleys cutting into Yucca
Mountain. The slingram method and interpretation are described in detail by Keller and Frischknecht (1966) and Frischknecht (1967) . The method used for calibration and testing of the slingram unit prior to the field survey is described by Flanigan (1979) .
Slingram measurements were made using horizontal coplanar coil configuration with the transmitter-receiver coil separation at 243 m (800 ft). Measurements were taken at five frequencies (222, 444, 888, 1777, 3555 Hz) at 61 m intervals along the traverses. At 243 m coil separation, the depth of penetration of the EM field at 888 Hz is about 122 m (400 ft). VLF measurements were made at the same measurement interval as the slingram survey. Four components of the EM field originating from a VLF transmitter operating at 18.6 KHz located near Jim Creek, Washington, were measured. The four components measured are the inclination or dip, ellipticity or quadrature (quad.), apparent resistivity and the phase angle of the surface impedance.
The VLF dip and quad are an approximate measure of the VLF polarization ellipse in the vicinity of the measurement. The apparent resistivity of the earth beneath the measurement point is determined by measuring the relative field strength of the vertical magnetic and horizontal electric fields at the transmitted frequency (Patterson and Ronka, 1971) . The effective depth of penetration or skin depth of the VLF method at 18.6 KHz over an homogeneous earth of 250 ft-m is about 60 m.
Discussion of Results
In order to test the relative effectiveness of the slingram and VLF method two parallel traverses (Y-l and Y-2) were made crossing an area expected to contain a major north-trending fault concealed beneath alluvium but mapped by Lipman and McKay (1965) (Fig. 2) . A detail map showing the is the geophysical expression of the northern continuation of a mapped fault zone in this area ( fig. 2) .
There is no evidence from these two traverses that this valley contains a centrally located conductive zone which might be associated with a fault zone.
Conclusions
EM conductors delineated in this survey are interpreted to be associated with the increase of conductivity in zone of rocks disturbed by fracturing and faulting. These supposed faults need not have a high degree of fracturing or significant movement either up or down or laterally to have increased porosity allowing increased ground-water circulation along with accompanying salts.
Further, the amplitude of the estimated conductivity values suggest that there is a low conductivity contrast between the fractured zones and the surrounding rocks, leading one to think the increase in porosity is low.
The data suggest that some of the northwest-trending valleys contain EM conductors which may be related to fracturing and faulting. Other independent means of geologic and geophysical evidence are necessary to ascertain whether these EM conductors are indeed fault zones, and if they would have a significant bearing on the viability of Yucca Mountain as a repository site. 
